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Aspirin prevents colorectal cancer metastasis in mice by splitting 
the crosstalk between platelets and tumor cells

SUPPLEMENTARY MATERIALS AND METHODS

Chemical structure of EP antagonists

SC-51322, (8-Chloro-2-[3-[(2-furanylmethyl)thio]-
1-oxopropyl]- dibenz(Z)[b,f][1,4]oxazepine-10(11H)-carb  
oxylic acid hydrazide), a potent EP1 prostanoid receptor 
antagonist; PF 04418948, 1-(4-Fluorobenzoyl)-3-[[(6-
methoxy-2-naphthalenyl)oxy]methyl]-3-azetidinecarboxy 
lic acid, an EP2 antagonist; L-161,982 (N-[[4'-[[3-butyl-
1,5-dihydro-5-oxo-1-[2-(trifluoromethyl)phenyl]-4H-1,2, 
4- triazol-4-yl]methyl][1,1'-biphenyl]-2-yl]sulfonyl]-3-me 
thy l-2-thiophenecarboxamide), an EP4 receptor anta-
gonist.

Western blot analysis

Protein analysis was carried out in lysates of HT29 
cells cultured alone or cocultured with platelets for 
40h by Western blot. Protein expression was detected 
using the specific antibodies: E-cadherin (Santa Cruz
Biotechnology,sc-7870,dilution1:1000),Twist1(Sigma-
Aldrich,T6451,dilution1:1000).GAPDH(SantaCruz
Biotechnology, sc-20357,dilution1:1000)wasusedas
loadingcontrol.Briefly,cellswerelysedinPBScontaining
1%TritonX-100,phenylmethylsulfonylfluoride(PMSF;1
mM)andproteaseinhibitors(ThermoScientific,Waltham,
MA,USA),andtheproteinconcentration,ineachsample,
was assessed by Bradford assay (Bio-Rad). Cell lysates 
were subjected to Western blot analysis using conventional 
SDS-PAGE gel electrophoresis and protein transfer to

PVDFfilters(Bio-Rad).Membraneswereincubatedwith
the indicated antibodies and developed using Western 
LightningPlus-ECL(PerkinElmer,Waltham,MA,USA).
Results were obtained using a digital imaging system 
Alliance4.7(UVITEC,Cambridge,UK).

mRNA analysis

Total RNA was isolated from HT29 cells after 
20h treatment using Pure link RNA Mini kit (Life
Technologies) to assess mRNA expression levels of 
TWIST1, E-cadherin and RAC1 and normalized with
GAPDHlevelsusinga7900HTReal-TimePCRsystem
(Applied Biosystems, Foster City, CA). Two μg of
extractedRNAwereretro-transcribedusingiScriptcDNA
synthesiskit(BioRad,Hercules,CA,USA).Onehundred
ngofcDNAwasusedfor thereactionmixtureandthe
amplificationofTWIST1,E-cadherinandGAPDHlevels
was performed using TaqMan gene expression assays
(Hs01675818_s1, Hs01023894_m1, and Hs-02758991, 
respectively) (Applied Biosystems) according to the 
manufacturer’sinstructions.ForRAC1,100ngofcDNA
wasusedforthereactionmixture,andtheamplificationof
RAC1andGAPDHwasperformedusingiTAQUniversal
SYBRGreenSupermix(Bio-Rad)andthesecouplesof
primers:Rac1-fwd:5′-AGTGGTATCCTGAGGTGCG-3′;
rev: 5′-TAGACCCTGCGGATAGGTGA-3′; GAPDH-
fwd:5′-TCACCAGGGCTGCTTTTAAC-3′;rev:5′-GAC
AAGCTTCCCGTTCTCAG-3′.



www.impactjournals.com/oncotarget/ Oncotarget, Supplementary Materials 2016

Supplementary Figure S1: Immunofluorescence staining for platelets CD41 (red) and HT29 cell E-Cadherin (green). 
HT29 (1×106 cells) were co-cultured with platelets (1×108) for 40h; then, cells were washed extensively with PBS pH 7.4, resuspended in 
Hank’sBSSmediumandtumorcellswereassessedforthepresenceofplateletsbyconfocalmicroscopy.Briefly,HT29cellswereincubated
overnightat4°Cwithpolyclonalantibodiesanti-E-Cadherin(1:100,SantaCruzBiotechnology,Dallas,TX)andanti-CD41(1:100,Santa
Cruz Biotechnology). Cells were then washed three times with PBS-0.1% tween and incubated with secondary antibodies goat anti-rabbit 
AlexaFluor488andgoatanti-mouseAlexaFluor546(1:1000,LifeTechnologies,MonzaItaly)for1hatroomtemperature.Cellswere
washedthreetimeswithPBS-0.1%tweenandincubatedwithDRAQ5asanuclearmarker(1:1000,ThermoScientific,Waltham,MA,
USA)for5min.Finally,cellswerewashedandmountedinslideswithDiamondantifademounting.Nucleiarestainedinblue(DRAQ5).
Threerepresentativeimagesofcellsareshown.Scalebar=10μm.
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Supplementary Figure S2: A. and B. HT29 cells (1×106) cultured alone (HT29) or co-cultured with platelets (HT29-PLT) for 40h, were 
injectedintothelateraltailveinofNSGmice(n=5eachgroup).InHT29-PLT-ASAgroup(n=5),miceweretreatedwithaspirin(20mg/kg,
p.o. daily) before and up to 7 days after the injection of the cells; (A) in all groups of mice, a retro-orbital bleed sample was taken from the 
contro-lateral eye of each mouse for the measurement of serum TXB2 production in whole blood allowed to clot for 1h at 37°C, *P<0.05 
vsallotherconditions;(B)24hurinesampleswerecollectedtoassesstheurinaryexcretionof2,3-dinor-6-keto-PGF1α(PGI-M).Values
arereportedasmean±SEM(n=5);C. and D. levels of TXB2andPGE2 detected in conditioned medium of platelet-HT29 cell cocultures, 
respectively;valuesarereportedasmean±SEM(n=4-5)**P<0.01vsalltheotherconditions.
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Supplementary Figure S3: Cell migration assay performed using a Boyden chamber in different experimental conditions. 
A. HT29 cells (1×106 cells) were co-cultured for 40h with human platelets (1×108 cells) untreated or treated with aspirin; B. HT29 cells 
wereco-culturedwithaspirinatedplateletsinthepresenceofexogenousPGE2(5nM).Aftertheincubation,HT29cellsweredetached,
counted and seeded (1×105cellsperinsert)ontotheupperchamberoftranswellfiltersin24-wellmultiplates;cellswereallowedtomigrate
for40h,at37°Cin5%CO2. Non-migrated cells were carefully removed with a cotton swap, while cells migrated to the lower surface of 
thefilterswerefixedinparaformaldehyde(4%inPBS)andstainedwithasolutionof0.5%crystalviolet(Sigma-Aldrich)-50%methanol.
MigratedHT29cellswerethenquantifiedunderamicroscopeat40xmagnification.
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Supplementary Figure S4: HT29 cells A. and washed platelets B. were analysed by Western blot.15μgofproteinswere
analyzedbySDSpolyacrylamidegelelectrophoresis(SDS-PAGE).Aseparatinggelof8-9%wasusedforEP1,EP2,EP3andEP4andTP.
Theresolvedproteinsweretransferredelectrophoreticallytopolyvinylidenedifluoride(PVDF)membrane.Themembranewassaturated
with a solution of 5% non-fat milk in tris-buffered saline-0.1% Tween-20 (TBS-Tween-20), followed by the incubation with primary 
antibodiesdilutedinTBS-Tween-20:anti-EP1,EP2,EP3,EP4andTPpolyclonalantibodies(1:1000,CaymanChemical,AnnArbor,MI)
andanti-β-actinpolyclonalantibodies (1:1000,SantaCruz,USA).Allprimaryantibodieswere incubated inTBS-Tween-20overnight
at 4°C; then, membranes were washed with a solution of 5% non-fat milk TBS-Tween-20 for 10min and twice with TBS-Tween-20 for 
10minandincubatedwithsecondaryantibodiesfor1hatroomtemperature:donkeyanti-goatIgG-horseradishperoxidase(HRP)conjugate
(1:2000,SantaCruz)wasusedforβ-actin;anti-rabbitIgG-HRPconjugate(1:2000,SigmaAldrich,MilanItaly)wasusedforEP1,EP2,EP3
andEP4andTP.TheacquisitionofspecificbandswasperformedusingAlliance4.7(UVITEC,Cambridge,UK)andthequantificationof
opticaldensity(OD)ofdifferentspecificbandswasanalyzedusingAlliance1Dsoftware(UVITEC,Cambridge,UK)andnormalizedto
theODofβ-actin.
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Supplementary Figure S5: Migration assays were carried out in Boyden chambers as described above.Imagesshow
representativephotographsof40xfieldsoftranswellinsertsfrommigrationassaysusingeitherHT29cellsculturedalone(HT29),HT29
cellscoculturedwithplatelets(HT+Plt)orHT29cellscoculturedwithplateletsusingtheindicateddrugs:A.DG-041;B. Ticagrelor.


